Background: Erroneous perceptions of peer weight norms may be important risk factors for being underweight and overweight. This study assessed misperceptions of peer weight norms and their association with being overweight or underweight among UK youth. Methods: Anonymous surveys were conducted among students (n ¼ 2104) attending schools in a Greater London borough in Fall 2007. Students' perceptions of the weight norm for same sex peers in their year in their school (years 5 through 11) are compared with the aggregate self-reports of weight for these same sex and year cohorts in each school. Variation in perceptions is compared with personal body mass index (BMI) on the basis of self-reported height and weight. Results: A total of 34% of males and 32% of females overestimated peer weight norms by more than 5% (10 kg on average). Similarly, 37% of males and 43% of females underestimated peer weight norms by more than 5% (7 kg on average). For both males and females, overestimating peer weight norms was associated with a greater risk for being overweight and underestimating peer weight norms was associated with a greater risk for being underweight. Perceived peer weight norm was the strongest predictor of BMI among females compared with estimated actual weight norms of peers (based on the mean of self-reported weight) and demographic factors, and one of the two strongest predictors among males in linear regression analyses, including schools as fixed effects. Conclusions: Pervasive misperceptions of peer weight norms may contribute to unhealthy weight-related behaviors and help perpetuate students' overweight or underweight status. Future research should examine perceptions of other weight-related peer norms and explore what may create misperceptions. Addressing pervasive misperceptions of weight could perhaps be included as a part of interventions aimed at reducing unhealthy weight and related behaviors.
Introduction
Weight status and weight control behaviors among adolescents are topics of growing concern internationally (Janssen et al., 2005a) . Several studies have highlighted the increase in overweight and obesity among youth (Lobstein and Frelut, 2003; Lissau et al., 2004; Chen et al., 2006; Whelton et al., 2007) and the prevalence of weight control behaviors and eating disorders (Hill and Bhatti, 1995; Forman-Hoffman, 2004; Kjelsas et al., 2004) , given the multiple risks associated with both overweight problems and unhealthy weight-related behaviors (Stice et al., 2000; Janssen et al., 2005b; Deshmukh-Taskar et al., 2006) . Many researchers have found several risk factors associated with personal weight-related patterns (Neumark-Sztainer et al., 2002; Perez-Cueto et al., 2005; Elgar et al., 2005a; Miech et al., 2006; Mutunga et al., 2006; Yanez et al., 2007; Haerens et al., 2008; Li et al., 2008; Richmond and Subramanian, 2008; Croezen et al., 2009) .
Some studies have focused on how the weight status of others or the perception of weight-related peer behavior are potentially related to individual weight status, given that a strong tendency among people to conform to group norms is consistently documented in experiments, social surveys and observations. Quebec youth exposed to overweight schoolmates or parents were more likely to misperceive their higher personal weight as actually less than reality (Maximova et al., 2008) . US adolescents' perception of mothers' weight control practices was related to personal weight-related concerns and weight control behaviors (Keery et al., 2006) . University students' perceptions of peer weight control behaviors were positively associated with personal weight control behavior (Clemens et al., 2008) . Among 2337 students from 29 schools, perception of friends' dieting behavior was associated with personal unhealthy weight control behavior among average and overweight girls, and the school-wide prevalence of girls' dieting was marginally associated with personal unhealthy weight control behavior among average and overweight girls (Eisenberg et al., 2005) . Although informative, these studies have not explored how perception of peer norms, in particular, perception of peer weight norms, might be associated with individual weight status.
Perception of peer weight norms as a risk factor has received limited attention even though many studies examining tobacco, alcohol and drug use among youth have shown the perception of peer norms to be one of the strongest influences on behavior. A consistent and dramatic pattern of peer norm misperceptions for substance use has also been documented in the US for several years (Perkins et al., 1999 (Perkins et al., , 2005 Perkins and Craig, 2003) . More recently, a few studies have shown similar misperceptions in Europe (Lintonen and Konu, 2004; McAlaney and McMahon, 2007; Page et al., 2008) . Moreover, overestimation of problem behavior and most youths' failure to accurately see healthy behavior and attitudes as the norm has harmful consequences (Perkins and Wechsler, 1996; Perkins, 2007) . Indeed, much, if not most, of the harm done by negative peer influences may occur through one's misperception of the norm. Although research has shown that what peers think and do influences behavior, what people believe to be their peers' attitudes and behaviors is somewhat distinct from the actual attitudes and behavior and potentially even more important (Perkins et al., 2005; Perkins, 2007) . Some research suggests that peers' strongest effect often occurs through the significantly distorted impressions, which youth develop of peer norms. Moreover, several intervention studies regarding alcohol, tobacco and other drug use have shown that when students are exposed to actual norms, their misperceptions and actual problem behavior can be reduced (Hansen and Graham, 1991; Haines et al., 2003; Linkenbach and Perkins, 2003; Mattern and Neighbors, 2004; DeJong et al., 2006; Perkins and Craig, 2006; Turner et al., 2008) .
However, no published studies have investigated the accuracy of perceived peer weight norms among youth. Thus, it is important to consider (1) the extent and direction of weight norm misperceptions, (2) the association of the perceived weight norms with personal body mass and (3) the relative strength of any association between the perceived peer norm and personal body mass in comparison with the association between actual peer norms and personal body mass. We hypothesized that students would potentially misperceive the peer weight norm in either direction (overestimation or underestimation) and that individual perception of the norm would be associated with personal weight after controlling for any association of the actual norm with personal weight.
Methods
Sample A total of 17 schools in a large Greater London borough opted to participate in a study in Fall 2007 on student social behaviors. The survey was most often administered to all class years, within the school, of year 5 and above, but in some instances, the survey was administered to only specific years depending on local circumstances. Because the particular focus of this analysis was on same-sex weight norms within the student's own class year, within his or her school (hereafter referred to as a gender-year-school cohort (GYSC)), we required that more than half of all respondents in a GYSC had to have provided their own weight in responding to the survey for a GYSC to be included in this study. Thus, subsequent weight norm estimates for each GYSC would be calculated, representing at least the majority of students in each group. Our final analytical sample consisted of 37 GYSCs (years 5-11) with 2104 respondents (ages 9-17) providing data from 14 schools with an average school size of 328 students (minimum of 77 students and maximum of 1063 students). The average survey participation rate at these schools was 74%.
Surveys
Students responded to a school survey broadly focused on school social climate and bullying that included questions about personal weight and perceptions of peer weight (Survey of Bullying at Your School), which was provided by the Youth Health and Safety Project (Perkins and Craig, 2008) . The authors' Institutional Review Board approved the survey content and administration method. Local school officials were required to certify that their standard school consent procedures would be followed before survey administration. The surveys were conducted anonymously using an online instrument in group settings at school. Students were provided with general information about the survey including the fact that it was voluntary and anonymous. Every student in a specific group session was publicly provided with the same password-protected url address to assure students of their anonymity in completing the survey. However, the password was changed between sessions so that no student could submit responses after leaving the survey session. There was a monitor present during all sessions to ensure that students did not speak to each other during administration of the survey.
Measures
Students were asked to self-report their personal weight and height (in either metric or imperial units), which were used to calculate body mass index (BMI) based on weight in kilograms divided by the square of height in meters. BMI percentile-for-age was calculated using the US Centers for Disease Control (CDC, 2009a) growth charts and SAS code program (CDC, Atlanta, GA, USA), which subsequently identified only 29 implausible BMI values (CDC, 2009b) . These implausible values, as well as the associated weight and height values, were recoded as missing. Including these implausible values with the larger number of respondents who did not provide weight or height resulted in 29% of the samples having missing BMI data. These cases were excluded from the analyses that included BMI or personal weight as a variable. We classified students' weight status according to BMI percentile-for-age standards set by the US Centers for Disease Control: obese (BMI percentile X95), overweight (954 BMI percentile X85), healthy weight (854BMI percentile X15) and underweight (BMI percentile o15) (CDC, 2009b) . We divided the underweight category into two categories, as used in another study conducting weight-related research: at risk for underweight (154BMI percentile X5) and underweight (BMI percentile o5) (Brener et al., 2004) .
We estimated the 'actual peer weight norm' by calculating the average self-reported weight within the respondent's GYSC. Every student was also asked to indicate what they thought was the average weight in their GYSC, thus providing the respondent's 'perceived peer weight norm'. Students' perceptions ranged widely. Although some students provided wildly errant estimates in the data to be reported, there was no indication that these were intentionally provided erroneously. (A small percentage of survey submissions containing patterns of inconsistencies, contradictions or apparent random answers were deemed illegitimate initially and removed from the data base before conducting any analyses.) Thus, although there were grossly misperceived estimates of the peer weight norm, the values were within plausible personal weight ranges and represented the students' perceptions.
A question about race/ethnicity provided choices of 20 detailed categories subsequently condensed into six groups: White, Asian or Asian British, Black or Black British, Mixed, Other and Unknown/Prefer not to say. Participation in school sports was asked with a Yes or No response option. Students provided their age in years.
Statistical analysis
Summary statistics and the percentage of students by weight status were provided. Misperception was calculated as the perceived peer weight norm minus the estimated actual weight norm (average of self-reported personal weights) for each GYSC. The prevalence of the type of weight norm perceiver was shown by categorizing students as over-or under-perceivers if they held a perception of the weight norm for their GYSC that was more than 5% greater or lesser than the estimated actual weight norm; otherwise, they were classified as accurate perceivers. The distribution (in kilograms) of students' misperceptions of the peer weight norm and the cross-tabulation of weight status by perceiver type were analyzed. Fixed-effects regression analyses were conducted to determine the comparative predictive capability of estimated actual cohort weight norms (based on self-reported personal weight) and perceived norms on personal BMI along with the predictive power of other respondent characteristics (age, participation in school sports and race/ethnicity). We included school fixed effects to account for the clustering of students within schools using school dummy variables.
Results
Student characteristics, weight profiles and perceiver types Table 1 presents the distribution of respondent characteristics and the associated BMI averages. Average BMI ranged from 17.2-20.4 among students aged 9-17 years.
The prevalence of obese and overweight was 7 and 14%, respectively, among males, and 6 and 11%, respectively, among females in our sample. The prevalence of underweight and at risk for underweight was 11 and 8%, respectively, among males, and 12 and 9%, respectively among females.
In terms of perceiver types, 34% of males and 32% of females overestimated their GYSC weight norms, and 37% of 
Weight profiles across perceiver types
Of male students who overestimated the peer weight norm, 32% were either obese or overweight (Figure 1 ). In contrast, only 16% of males who accurately perceived their peer weight norm and 12% who underestimated their peer norm fell into an overweight category. Of males who underestimated the peer weight norm, 28% were underweight or at risk for underweight, whereas only 16% of males who accurately perceived it and 13% who overestimated it were in an underweight category. Of female students who overestimated the actual peer weight norm, 25% were in an overweight category (also Figure 1) , whereas only 14% of the accurately perceiving females and 11% of those underestimating the norm were in an overweight category. Of females who underestimated the actual peer weight norm, 33% were either underweight or at risk for underweight, whereas only 10% of the accurately perceiving females and 10% of the overestimating females were in an underweight category. Thus, overestimating the peer weight norm was associated with being obese or overweight oneself. Likewise, underestimating the peer weight norm was associated with being underweight or at risk for underweight oneself. Table 2 presents the results of a fixed effects regression analysis predicting BMI (controlling for school-specific effects using school dummy variables), stratified by gender. The standardized coefficients show the strong predictive power of perceived peer weight norms in comparison with other independent variables. Among males, the perceived Figure 1 Overweight/underweight risk among male (n ¼ 588) and female (n ¼ 759) secondary students by accuracy of perceived peer body weight norm. Table 2 show that for every 1 kg change in the perception of the peer norm among males, a corresponding personal change of 0.06 BMI units was predicted in the same direction. Similarly, a 1 kg change in the estimated actual weight norm of the GYSC predicted a personal change of 0.09 BMI units in the same direction. Athletic participation did not significantly predict BMI. Among female students, the perceived norm clearly stands out as the most important predictor of personal BMI compared with other predictors. The 0.32 standardized coefficient for the perceived weight norm is the strongest predictor in comparison with the predictive power of all other variables. The unstandardized coefficients in Table 2 show that for every 1 kg change in the perception of the peer norm among females, a corresponding personal change of 0.10 BMI units was predicted, whereas for a 1 kg change of the estimated actual weight norm of the GYSC, virtually no change in BMI was predicted. Again, athletic participation showed no significant association with BMI.
Predicting BMI

Discussion
The data show a pattern of considerable misperception (both over and underestimates) regarding peer weight norms for both genders. We showed a strong relationship between overestimating the peer weight norm and higher personal BMI, as well as between underestimating the peer weight norm and lower personal BMI. Further, the results illustrated that the perceived weight norm was of almost equal strength compared with the estimated actual norm in the GYSC in predicting personal BMI for males. The perceived norm was a far stronger predictor of BMI than the estimated actual norm for females.
Peer weight norm misperceptions may contribute to unhealthy weight-related behaviors and help perpetuate students' overweight or underweight status. On the basis of these results, male students who overestimate the peer weight norm by the average amount (10 kg) are predicted to have an associated 0.6 unit greater personal BMI as compared with male students who accurately perceive the norm. Female students who underestimate their peer weight norm by the average amount (7 kg) are predicted to have an associated 0.7 lower BMI as compared with female students who accurately perceive the norm. Although the associated BMI difference may not seem large in these examples, the perceived norm is significantly associated with BMI. Moreover, for students who vastly misperceive the weight norm, the predicted differences are much larger. In this study, for example, 10% of males who overestimated the weight norm did so by more than 17 kg and 10% of females who underestimated the weight norm did so by more than 11 kg.
Thus, these data provide evidence suggesting the possible benefit that might come from implementing intervention strategies that reduce weight norm misperceptions. Indeed, researchers and health personnel concerned with promoting secondary students' health and well-being may wish to consider initiatives that can reduce misperceptions and give students a more realistic view of peer weight norms.
The use of self-reported height and weight in this study suggests caution. Some students, especially younger students, may not be able to accurately report their weight and height. However, previous studies have found a high degree of correlation between self-reported and objectively measured weight-related status (Strauss, 1999; Brener et al., 2003) . The percent obese in our study matches very closely the percent obese found in a national study in the UK for adolescents in the same age range in 2007 (Stamatakis et al., 2010) . One US study found that high school students overreported their height by about two inches (5.1 cm) and underreported their weight by about 3 pounds (1.4 kg; Brener et al., 2003) . Another study of adolescents in Wales showed that they underreported body weight by an average of 0.52 kg (Elgar et al., 2005b) . Therefore, if such a bias exists, in our sample it could be that there are a few more students who are actually overweight or obese and a few less students who are actually underweight than are identified by selfreport information. Thus, there may be slightly less overestimation of the true peer weight norm and slightly more underestimation of it. However, this amount of bias is relatively small compared with the overall extent of students' misperceptions. Moreover, the strong association between perceived weight norms and personal BMI would not change.
Another limitation is that we cannot generalize our results to all secondary students in the UK or even in Greater London as we do not have a representative sample of these populations. We do, however, provide a picture of the pattern of misperceived norms among 14 schools in the London area. Furthermore, we used the entire population of the school target grades as the sampling frame rather than relying on a sample drawn from each target grade in the population, thus providing greater confidence in the data as representative of these schools.
Finally, the cross-sectional nature of the data also imposes limitations about conclusions as the data can only confirm associations (and not causality). On the one hand, perceptions of weight norms being heavier or lighter than reality may encourage adolescents to engage in unhealthy eating and physical activity patterns leading to unhealthy personal weight status (whereas more accurate perceptions of normal weight may encourage more healthy lifestyles). On the other hand, one's own weight status may serve as the basis to construct a view of normal weight. Thus, for some people, personal weight may be the cause of accurate or inaccurate perceptions. But in this latter circumstance, if inaccurate perceptions can be challenged and potentially altered creating a cognitive dissonance between one's own unhealthy weight and the now more accurately perceived norm, then this situation may introduce the circumstance needed for adolescents with unhealthy weight to consider changing their consumption behavior and lifestyle. It is perhaps most plausible that causal effects run in both directions. Nevertheless, research on other topics regarding perceived norms and personal behavior (most notably studies on youth and young adult alcohol consumption and substance use) has shown a causal effect of perceived norms on personal behavior with longitudinal experiments and case studies that provide normative feedback and campaigns to correct misperceptions as interventions (Hansen and Graham, 1991; DeJong et al., 2006; Neighbors et al., 2006; Perkins and Craig, 2006; Bewick et al., 2008) .
Future research will need to give attention to possible interventions addressing pervasive misperceptions of peer weight norms, given the potential importance of these misperceptions. However, research must carefully look at how this information might be used for a weight-related intervention so that it does not inadvertently lead to increased eating disorder behavior. For example, interventions should probably not use messages simply containing the actual weight norms (as has been performed in interventions regarding norms for other behaviors) because simply supplying the true weight averages does not take into account students' height. Moreover, if BMI norms are generally offered, many adolescents may not understand the BMI measure and may, unfortunately, respond in unhealthy ways. Thus, messages based on true norms should be carefully constructed. Perhaps more personalized information on peer weight norms (that is actual average weight norms among youth in the same height-gender-grade profile) would be better offered in individualized health education, such as in feedback sessions and meetings with counselors, school nurses or family physicians or in online interactive programs. Moreover, research on perceptions of other weight-related peer norms, such as on perceptions of what is normative regarding exercise or eating habits, may prove helpful.
Research is also needed on what may create such pervasive misperceptions. These misperceptions may reflect, in part, a process of 'false consensus' where those who are already underweight or overweight may tend to see others as more similar to themselves than is reality to reduce cognitive dissonance about their current state and reduce feelings of pressure to change. Misperceptions may be reflecting distorted images provided by media about body weight and may also arise as students tend to selectively take notice of more extreme examples among peers and begin to think of them as normal. Ultimately, it seems likely that these misperceptions, however generated and maintained, perversely serve to perpetuate and potentially exacerbate risky personal conditions of over and underweight among youth. Thus, misperceived weight norms should be given more research attention as a public health issue.
